Introduction
Active implant periapical lesion (IPL), or retrograde periimplantitis, has been described as a radiolucent lesion that involves the apex of a clinically stable dental implant, while normal bone is often seen around its coronal portion (1) (2) (3) . It is a rare event, occurring approximately in 0.3% to 1.8% of placed implants (1, 2) . It is normally accompanied by symptoms of pain, swelling, tenderness, and fistulation, and progression may cause implant failure (1) (2) (3) (4) . The etiology of IPL is multifactorial and can be related to bone overheating, bacterial contamination, implant overloading, excessive implant tightening, poor bone quality, presence of a pre-existing lesion, apical periodontitis on a tooth adjacent to the implant, or exogenous contamination of the surgical site or of the implant surface (1-7). The diagnosis is strictly clinical, based on the clinical signs and symptoms and radiographic findings (3). Treatment approaches involve implant removal, apical resection, or lesion curettage followed (or not) by guided tissue regeneration (1) (2) (3) 5, 8) .
The aim of this paper is to describe two cases of implant periapical lesions with very unusual presentation which caused implant failure. The possible etiology and treatment approaches of IPL are discussed.
Case Report

Case 1
A 45-year-old Caucasian man without relevant past medical history presented with a painless swelling in the alveolar mucosa above a single implant-supported prosthesis in the area of the maxillary left central incisor. The implant had been in function for 1 year. The patient also complained of nasal obstruction and respiratory difficulty. The tooth was lost 2 years before due to root fracture. After a 4-month healing period, an external hexagon implant (Osseotite, Biomet 3i, Palm Beach Gardens, FL, USA) was placed according to the manufacturer's instructions under profuse sterile saline irrigation in a non-infected dense bone site. After a submerged healing period of 6 months, the implant was uncovered and Case Report restored with a metal-ceramic crown cemented on a personalized castable abutment (Gold UCLA, Biomet 3i). At the time of examination, no clinical mobility or increased probing depth was observed. Cone-beam computed tomography showed a large and well-circumscribed radiolucent area involving the apex and middle portion of the implant, penetrating into the nasal cavity ( Fig. 1 ).
Under local anesthesia and intravenous sedation, a mucoperiosteal flap was raised and a large cystic lesion could be seen involving the implant apex ( Figs. 2A, 2B ). The lesion and implant were completely removed (Fig. 3) , and histological examination confirmed the diagnosis of periapical inflammatory cyst. Healing was uneventful. Three months later, the patient underwent autologous bone graft augmentation to prepare the site for another implant placement.
Case 2
A 38-year-old woman without any relevant past medical history attended our clinic for implant-retained (overdenture) prosthetic rehabilitation. Two immediate external hexagon implants (Osseotite, Biomet 3i) were placed according to the manufacturer's instructions under profuse sterile saline irrigation in the anterior mandibular area 4 months earlier. The immediate placed implants were stable due to high insertion torque in dense bone. Extraction of the anterior mandibular teeth had been carried out due to advanced periodontal disease. The patient had no complaints during the submerged healing time. A panoramic radiograph showed radiolucencies involving the apex of both implants (Fig. 4A) . Healing abutments were connected to the implants when no clinical mobility and increased probing depth were detected, but the patient was warned about the poor prognosis of the implants. The patient returned 3 months later, reporting that one implant had spontaneously exfoliated, and a chronic suppurating fistula had emerged in the submental region for 1 month (Fig. 4B) . A new panoramic and periapical radiograph showed a larger radiolucency around the remaining implant compared with the previous image (Figs. 5A , 5B). Under local anesthesia, the implant was removed and the site was carefully curetted under profuse sterile irrigation. Healing was uneventful. After 4 months, two external hexagon implants (Osseotite, Biomet 3i) were placed in the region of the mandibular canines, in completely healed bone, and after a submerged healing period of 4 months, a ballretained overdenture was delivered to the patient.
Discussion
Complications and failures in dental implant treatment may occur at any stage of the treatment. Active implant periapical lesion has been reported as one of the early causes of dental implant failures (1-3). Usually, IPL diagnosis is made based on the clinical and radiographic observations (3), as performed in case 2. However, histological analysis of any material retrieved from surgery is recommended when an acute inflammatory infiltrate is expected (3), as in case 1. Active IPL must be distinguished from the inactive form. Radiographically, the inactive implant periapical lesion appears similar to the active form, but it shows no clinical symptoms and requires only clinical and radiographic follow-up. The lesion may result from heatinduced aseptic bone necrosis, when placing implants shorter than the site prepared, or placing them in a preexisting bone scar (1) . The etiopathogenesis of active IPL remains controversial, and it is believed to have a multifactorial origin (3) (4) (5) . Reported cases suggest that IPL can result from bacterial contamination (1), presence of a preexisting endodontic or cystic lesion (2,7), bone overheating (4), excessive implant tightening (4), poor bone quality (4), apical periodontitis on a tooth adjacent to the implant (5), or exogenous contamination of the surgical site or implant surface (4, 6) . In case 1, clinical aspects, treatment history, image analysis and histological examination suggested that the periapical cyst was caused by implant penetration into the nasal cavity. The implant was placed in a healed non-infected site adjacent to healthy teeth, was stable during 1 year of function, and showed no increased probing depth. Then, the most likely cause of the lesion is the implant extension into the nasal cavity. However, clinical studies demonstrated that the insertion of implants some millimeters into the sinus or nasal cavity is well tolerated, without reports of cyst development (9) . In case 1, it was found that about two thirds of the implant was penetrating into the nasal cavity. In case 2, the implants were inserted immediately after the extraction of infected periodontally compromised teeth. Although the implants were stable and showed normal bone in the cervical portion 4 months after surgical placement, the lesions rapidly increased, leading to an extra-oral fistula and implant failure. These characteristics suggest that the reported implant periapical lesions were related to pre-existing bacterial contamination. Most likely, effective alveolar debridement and decontamination were not carried out before the implant placement. The immediate placement of implants into infected sockets may not necessarily be contraindicated if appropriate clinical procedures such as careful debridement and cleaning are performed. A recent study showed favorable results when implants were inserted into debrided infected sockets (10) . However, the cases must be carefully selected and active suppurating sites must be avoided. Some therapies have been reported to treat IPL, including lesion excision or debridement, with or without bone grafting (2,3), antibiotics (2,6), implant apicoectomy (5, 6, 8) , and implant removal (4,7). When possible, the treatment should preserve a stable implant. A study which analyzed a treatment protocol consisting of lesion debridement, implant apicoectomy and administration of topical and systemic antibiotics showed 97.4% of success after 4.5 years in 39 cases of IPL (8) . One serial case study reported favorable initial results when periapical surgery with curettage and chlorhexidine irrigation was performed in rapidly diagnosed IPL (3). Some factors should be taken into consideration to determine appropriate treatment, including size of the lesion, implant stability, bone anchorage, peri-implant probing depth, the status of adjacent teeth, implant position, and the type and quality of the prosthetic rehabilitation (6) . Because of the large extension of bony destruction caused by the actively progressing implant lesions, a more conservative treatment option with preservation of the implant could not be performed in the presented cases. Early diagnosis is desired to treat the lesion and prevent the need for implant extraction (3) .
To prevent the occurrence of IPL, some basic surgical recommendations must be followed, such as stringent aseptic measures, careful anatomical and surgical preplanning and adequate debridement of sockets in immediate implant placement.
